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~Introduction,

In treating this subject we shall not confine our discussions

]

artieular motor tested. We shall give a general discussion

@

to the 1
of the Direct Current motor under the heads of theory, and develop-
ment ., Under tests we shall discuss the particular motor under
consideration. The greater part of our work does not appear in
writing but in the motor which is operating successfully in the
dynamo laboratory.

Although the subject may appear as elementary, it is of the

bortance. Notwithstanding the growing popularity of the

E

) greatest im

induction motor the time is far distant when it will replace the

direct current motor. In fact, the gqualities of direct current

make it possible to accomplish results with it that can never be

-

n

hoped for in the A.C. motor.

n

tate of perfection of the D.C. motorxr,

(9]

Yet in the present

there are still desired improvements.

1 of variation of speed would satisfy a long

=

low and & simpler metho

felt want.

SR y > %'a n3 9 0 - o H m %
Tn the present method of power transmission the D.C. motor
to solve it eannot under-

s half the problem, hence the man who 1is

=

stand its prineiple too well.

=




Theory.

0

It is a peculiar fect, that while the principle of the motor, ' Ll

¢

n,

discovered by ampere in 1821 and soon afterward app

been fully developed that the motor was discovered. A workman con-

O o e X

necting two dynamos in parallel found one of them running without

the aid of its prime mover., | il

The prineiple discovered by Ampere and upon which the operation

- o - e ki B e aprrd ne 9 it o s e e | |
of the motor depends is as follows, "I¥ a conductor carrying & current | i

il
L N e IS Lo e e tending f
be placed in o megnetie field it will be acted upon by & force tending il

'+ in 2 direction at right angles to the line of force and 13

y Y

If a conductor be carrying & current, circular lines of force

(=7

b

observer is

-

are produced sround it in a2 cloc

5
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direction in which the current is flowing. Puppose
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by the arrow, The

follows:
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done by an absolute unit of cur-

(dw) where the con=-

then

-
o)
St




indi

ca

A

L

e

a

b3

{47}

en it

L=l

|

direction of the current in each is
the same for both hence the forces
opposite sign and will constitue &
' ature in the directidén indicated by
Let the number of conductors
surface of the armature, with thelr

the axis

from

be 1.
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arrow,
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| appears from the equation that the diredtion of the force is reversed !
by changing the sign of I or H and is unaltered if the sign of both
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The distance between successive conductors, then, will be .

2Ty 2yl i

A e A 3 4T e P iR S
Figure 4, let d be the axis of a conductor on

1 i
Ty e et 1o
el armaiure, |

F%?-jf

TLet the direction of the
at this point be NS; the angle
with the tangent plane be .

The forece acting on 4 in the dl

Substituting the value of
SaN




m e s el e
The component of

Fucy 4= PR 3 PR T e
that actling 11 uine

T

nence,

d
Integrating,

and for the two po

where Ig 18 the tota

lel

Since force times rac

)

In pounds fe

(=]

circuits through

b TY&
srmature current and a is the number of parai-
the armature.

iius gives torgue the torgue t in dyne cm

tending to produce
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b

angent and is equal to d
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Now the

) EHP =

Watts output =

and accounts

-

Therefore the

| Or when

4. -
vhe &

)

l But when the motor

generator and generates s

gives the. power expended in rotating
for all of the mechanica
of this power does not app

| The armature current wi

the armature resi
current will be

is standing

norse power output is

BT X ¥.p.m.

20 X F.ban PI, SN 10~8

33000 T8 X 13.56
2P0y SN r.p.m, x 1078

e

x 33000

rr

a x 13,56

(7)

i1s running it acts in every respect as g
back electro motive force C which is

2P SH(r.p.m.)

-

1 undoubtedly be at

=~

any time

+
N S
gltence,

greatest when e is egual to 0,

3 and will be zero when C

<

|41 o This is impossidble gince under these conditions we must have

Speed without torque, equation 10, which would mean no losses what-

T a a1l 4-
i8 equal t
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Substituting

speed. Hence if the load on the

electro motive force is

o
]

to the retarding torque.

Ra a 108 x

decrease until the difference betw

current to flow to supply the losses

in
in which M = -~~ee-a s

24 SN r.p.m,
C —— —- 3 ..-...8 =— .K.' I".P.Iﬁ.
a 10% x 60
ME
~—— = MK
R,
) e
BUIE S
4 = MK - «== r.p.m,
Rg
solving for r.p.am.
k n1hs
r.p.il. = == = ~—-=- (11)
K' MNK!
This equation shows that the greater the torque the less the

motor be increased the speed will

jeern

great enough to allow s suffiecient armature

» Or to develop a torque egual

- - = - X ———————————————
MK! 2F Sl

-~= will never be great
MK *

For the maximum value of Ig the

as compared to0 .., This ex~
Kl

in speed of the shunt motor,




Equation (8)

Sl
L

Power used in drivi

[ X
P Rw]

a2ll mechanical 1lo

ay be measured by
losses are known as
£ 4 -~ " -~ *
of the motor then i

HP

If we let the

of

the input, we have,
E
From this eq
ficiency we must

the motor will be

decre

ng

es are

Then the mechanical lo:

47 25l
the £
-9 e
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746
3 o ) . = i : i
watts lost in the field be W, Uhen the inputb 1
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the output of & motor. That is, the
armeture together with its load. Since

output they must be belanced by an equal _ 1

X
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=
dao
s )
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(friction, windege, etec.,) il

e - | s i o mi

put with no load on the motor . These ’
1

0 load losses. The true available output i

enting efficiency by E
b
HP x 746 i

seen to increase the ef- ; i

o polv i .
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the field loss and also the armsture
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